Regulation of SREBP1c expression by mTOR signaling in hepatocytes.
The transcription factor sterol regulatory element-binding protein 1c (SREBP1c) plays an important role in the regulation of fatty acid metabolism in the liver. Although the importance of phosphoinositide 3-kinase in the regulation of SREBP1c expression is widely accepted, the role of mammalian target of rapamycin (mTOR) in such regulation has remained unclear. We have now shown that the insulin-induced increase in the abundance of SREBP1c mRNA in cultured AML12 mouse hepatocytes was largely abolished by LY294002, an inhibitor of phosphoinositide 3-kinase, but was reduced only slightly by rapamycin, an inhibitor of mTOR. Forced expression of a constitutively active form of Akt containing a myristoylation signal sequence (MyrAkt) in these cells with the use of an adenoviral vector resulted in the phosphorylation of p70 S6 kinase, a downstream target of mTOR signaling, and this effect was inhibited by rapamycin. MyrAkt also increased the abundance of SREBP1c mRNA and protein as well as the expression of the SREBP1c target genes for fatty acid synthase and stearoyl-CoA desaturase 1. These effects of MyrAkt were also markedly inhibited by LY294002 and by rapamycin. These results thus suggest that mTOR signaling plays a major role in Akt-mediated up-regulation of SREBP1c expression but that it plays only a minor role in insulin-induced expression of this transcription factor.